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Flax as an Iowa Crop1
By  Ch as . S. Reddy and L. C. Burnett
Among the grain crops in the United States, seed flax is ex­
ceeded in value by corn, wheat, oats and barley. It has ap­
proximately the same value as rye, rice and sorghums.
As a crop for new land, the flax seed acreage reached a peak 
(3,700,000 acres) in 1902, but gradually declined to little more 
than a million acres by 1922. As a crop for old land, taking 
its place in rotations, flax acreage reached a second peak equal 
to the first in 1930. Consumption of flax in the United States 
surpassed production in 1909 and for the past two and a half 
decades it has been necessary to buy a quantity from other 
countries about equal to that produced here.
In Iowa the maximum acreage, somewhat over 322,000, was 
reported for 1885. As the new land disappeared the Iowa flax 
acreage gradually dwindled to less than 6,000 acres in 1922.
WHY IOWA STOPPED GROWING FLAX
Flax production moved westward in the United States with 
the settlement of new lands because it was so well suited for 
a fir^t crop on new breaking. During this time, the farmer was 
amply justified in his contention that flax was suited only to 
new land. He had attempted repeatedly to grow a second crop 
of flax on land where it had once been grown and, almost with­
out exception, had obtained a mediocre crop if not a complete 
failure] He came to the conclusion that flax was not only a 
‘ new-land”  crop, but that it was exceedingly hard on the soil. 
Under present conditions and with the knowledge now avail­
able on the causes of flax failures, these ideas are being rapidly 
and Radically modified.
Mt|ch of the information acquired on flax growing has al­
tered many previously accepted ideas. The first important in­
formation came with the discovery of the flax wilt disease and 
the demonstration by H. L. Bolley of the North Dakota station 
that it was not something the flax took from the soil but a dis- 
easn^introduced by it into the soil, that made the crop appear 
tjJj'De “ hard on the land.”
W IY IOWA CAN NOW GROW FLAX ADVANTAGEOUSLY
] recent years “ wilt-resistant varieties” , have been devel- 
°P»k f to control the losses occasioned by the flax wilt disease,
V  r°3ect 190 of the Iowa Agricultural Experiment Station.
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4and as these resistant varieties were improved farmers began 
to increase the flax acreage on old land where it previously 
had been considered “ too hazardous”  a crop. Consequently, 
flax is no longer restricted to new land.
Figure 1 shows the distribution of the 28,000 acres of flax 
grown in Iowa in. 1933. Figure 2 shows the downward trend of 
flax acreage in Iowa as the new land disappeared and the up­
ward trend with the use of wilt-resistant varieties.
In states leading in flax production from 1925 to 1934, flax 
has given higher acre returns than spring wheat, barley, or 
oats. The data presented in tables 1 and 2 show not only that 
Iowa leads in acre values, but also that the limited acreage of 
flax that has been grown in Iowa, whether in times of high 
prices or of. low prices, has had a considerably higher acre 
value than any of our spring sown grains. Flax is not produced 
in sufficient quantity for domestic needs and so has received 
the benefit of the tariff to such an extent that it has been re­
flected in the price and acre value of the crop.
The fact that flax fits into the rotation in exactly the same 
way as' oats or other small grains, is sown, harvested and 
threshed with the same equipment, and that practically the 
only difference in cost of production is a possible difference in 
seed cost indicates that the net profit per acre of Iowa lax is 
greater than from the small grains. \
Flax is an excellent nurse crop as shown by the few ^ilures 
which result when clover and alfalfa are sown with ir|7 Its 
comparatively short (18 to 24 inches) stiff straw and ijts rela­
tively small leaf area, together with the fact that in ripening 
the leaves fall gradually allowing a continually increasing 
amount of sunlight to strike and harden the clover plants,
TABLE 1  GROSS ACRE VALUES1 FOR FLAX, SPRING WHjJEAT, 
BARLEY AND OATS IN SEVEN LEADING FLAX STATES; 
DURING THE 10-YEAR PERIOD, 1925 TO 1934.
State Flax Wheat Barley /Oftts
Montana $ 8.06 $ 9.33, $10.97 $ 19.88
North Dakota 9.31 7.78 6.15 .09
South Dakota 9.04 > 7.20 6.87 .95
Nebraska 10.84 9.29 8.94 7.4
Kansas 10.23 6.07 6.34 8.C
Minnesota 15.42 11.75 11.21 9.J
Iowa 17.13 13.07. 12.93 9 r —
Average 11.43 9.21 9.06
■. >■ *- 
' ' 3
1 U. S. Agricultural Yearbook figures.
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5FLAX ACREAGE -  1933 -
makes flax one of the best of nurse crops. Of 78 Iowa farmers 
who reported on their results with flax as a nurse crop in 1930, 
72 reported success and 6 failure. This is a ratio of 12 suc­
cesses to 1 failure.
The advisability of using flax as a nurse crop for sweet 
clover, however, is questionable. In a normal Iowa season, on 
soils adapted to this legume, sweet clover is likely to “ take the 
field,”  making the flax harvest difficult if  not impossible."•
Flax is well suited to Corn Belt rotations because the Corn 
Belt farmer is limited in the number of profitable grains which 
may be used in the rotation to follow cultivated crops like corn 
or potatoes. Flax is admirably suited for such a position in 
the farm rotation. 'Agronomists and farmers are in general 
agreement that corn is the proper crop to precede flax. Rec­
ommendations of the agronomists in the leading flax states rela-
tive to the best crops to precede flax are as follows:
State 
Montana 
N’ Dakota
1st choice
Fallow
Clover
2nd choice 3rd choice 
Burned stubble Breaking 
Corn
4th choice
S. Dakota Corn
Minnesota 
low  i 
Kansas
Corn
Corn
Legume
Legume Grass 
Clover Sod 
Winter killed
Small grain
u
wheat
Minnesota the flax yields in bushels following various 
crops were: After corn, 15.0; legumes, 14,1; grass, 9.6, and 
after small grain 8.6. In Iowa 161 farmers reported the fol­
lowing average flax yields following various other crops: 85
5
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6TABLE. 2. IOWA ACRE YIELDS, DEC. 1 FARM PRICE AND ACRE 
VALUES1 OF FLAX, BARLEY, SPRING W HEAT AND OATS, 
DURING THE 5-YEAR PERIODS, 1925 TO 1929 (RELATIVELY 
HIGH PRICES), AND 1929 TO 1934 (RELATIVELY LOW 
PRICES).
| Flax Barley Spring wheat Os ts
Crop Yield Price Yield Price | Yield Price Yield Fi-ice
Year bu. | dol. bu. dol. | bu. dol. bu. dol.
1925 10.5 2.20 31.3 0.57 14.4 1.30 39.2 0.32
1926 11.1 1.95 29 8 0.56 14.9 1.19 31.6 10.35
1927 10.2 1.95 29.3 0.66 13.4 1.15 31.9 (0.42
1928 9.7 1.98 32.2 0.54 17.3 1.01 38.4 0.36
1929 8.5 2.75 28.3 0.52 15.3 1.05 35.0 0.39
Av. 10.0 2.166 30.18 0.57* 15.06 1.14 35.22 , 0.368
Av.
acre
value 21.66 17.20 17.17 12-96H
1930 11.4 1.55 29.3 0.41 16.4 0.63 36.6 0.28
1931 7.5 1.20 25.7 0.34 17.3 0.47 31.1 0.21
1932 9.1 0.82 23.8 0.20 11.9 0.33 35.3 to.io
1933 6.2 1.55 15.9 0.43 13.1 0.68 22.9 0.26
1934 5.5 1.68 12.4 0.79 7.8 0.92 12.6 (».51
Av. 7.94 1.360 21.42 0.434 ' 13.3 0.606 27.7 0|.272
Av.
acre
value 10.80 9.30 8.06 7.53 j
1 Iowa Yearbook of Agriculture figures.
following corn, secured 14.3 bushels; 10 following clover, ,13.0 
bushels; and 66 following sod, 12.9 bushels.
DISEASES OF FLAX
Flax is subject to diseases other than wilt, and these diseases 
have played an important part in the decline of flax production 
in the United States. The results of intensive research in the 
control of flax diseases during the past 25 years have been the 
basis for the increase in acreage to a new high level. The com­
mon diseases of flax are wilt, rust, pasmo, heat canker, "rn- 
thracnose and seed rot.
WILT
Affected plants may, in severe infection, wilt and die sud­
denly. Usually the diseased plants first show some leaf discol­
oration followed by wilting of the leaves and stems. Roots'! of 
infected plants are usually dead and of ashen-gray color. "V ilt 
is caused by a soil-inhabiting fungus that is successfully con­
trolled only by the use of wilt-resistant varieties.
6
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RUST
Red and black stages of this fungus disease occur on flax. 
Rust lives over winter on the old straw and is controlled by 
crop rotation and resistant varieties. With favorable weather 
conditions and a larger flax acreage, rust can become very de­
structive in Iowa. Rust-susceptible varieties should not be 
sown if this disease is to be kept under control.
PASMO
Leaves and bolls are blighted, and brown to black blotches 
appear on the stems giving the plants a dead or mottled appear­
ance. Brown, dead spots a foot to several feet in diameter may 
occur in the field. Under conditions favorable for the disease, 
pasmo may be very destructive. Crop rotation and seed treat­
ment are fairly effective control measures. Bison is less sus­
ceptible than other varieties.
HEAT CANKER
Usually the stem is deeply girdled at the soil line, and later 
the entire plant above ground falls and dies as a result of this 
girdling. Flax canker is caused by high temperatures at the 
surface of the soil when the plants are young. Canker is con­
trolled best by early sowing or by sowing a flax and grain mix­
ture.
Pig. 2. Downward trend of flax acreage in Iowa as the new land 
disappeared and upward trend with the use of wilt-resistant varieties.
7
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TABLE 3. ACRE YIELDS OF SIX VARIETIES OF FLA X  FROM 
NON-TREATED AND CERESAN TREATED SEED,
AMES, IOWA, 1930-1932.
Experiments Number Acre yield Difference due to
and replica- Not Ceresan treatment
varieties tions treated treated Increase | Gain
Varietal Experiments bu. 1 pet.
Bison 6 6.23 7.95 1.72
Redwing 6 11.14 12.15 lo i __
NDR 114 6 6.61 • 7.88 1.27 —— —
Linota 6 6.63 7.08 0.45 __
Buda 6 4.35 5.95 1.60 __
Rio 6 7.81 8.92 1.11 __
Averagé 7.128 8.321 1.193 16.7
Seed Treatment Experiments
Bison 76 10.54 12.12 1.58
Redwing 18 11.45 13.62 2.17 __
Av. (weighted) - - 10.714 12.407 1.693 15.8
ANTHRACNOSE
' Causes seedling blight and stein cankers. Seed treatment 
controls this disease.
SEED ROT
Seed rot is caused by seed-borne and soil organisms at the 
time of, or immediately preceding, germination. When the 
seed is planted in cool soil, the period of susceptibility is short 
and seed treatment controls the disease, thereby increasing the 
percentage of satisfactory field stands. In warm soils the 
period of susceptibility to Pythiaceous fungi is longer and seed 
treatment is of little value. Therefore, early planting of 
treated seed is necessary for control of seed rot.
DISEASES CONTROLLED THROUGH RESISTANT VARIETIES
While flax wilt has been and always will be of importance, 
the fact that this disease may be controlled only through the 
use of resistaht varieties has led to their almost universal adop­
tion. In addition to., wilt, flax is troubled with a rust which 
often materially reduces the yield, and it is best to use varieties 
which resist both wilt and rust. The varieties of flax, available 
for sowing, show considerable variation in their resistance to 
these diseases and have been ranked as follows :
8
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9V a r ie t y W i l t  r e s is t a n c e R u s t  Re s is t
1 Bison Excellent Excellent
2 Redwing Moderate Good
3 Buda Good Good
4 Linota Good Moderate
5 NDR114 Good Moderate
6 Winona Good Poor
7 Rio Good
DISEASES AFFECTED BY SEED TREATMENT
Seed treatment largely controls the seed-borne diseases of 
flax and, under limited conditions, the soil-borne damping-off 
diseases. Seed treatment, by preventing seed rotting and seed­
ling blights, improves the germination and field stands. Poor 
stands often result in yield failures because (1) too few plants 
are present to produce satisfactory yields, (2) poor stands 
allow weeds to take the crop, and (3) plants are in greater 
danger from injury by heat canker.
Recent developments in dust fungicides have made it possi­
ble to control the seed-borne diseases of flax with a dry treat­
ment. A commercial product, Ceresan, was the first one that 
gave satisfactory results. In experiments conducted for 3 years 
(1930-1932) the stands of the six leading varieties were in­
creased 40 percent and the yields 16.7 percent (table 3).
New Improved Ceresan appeared on the market, in 1933 at 
the same'price per pound as Ceresan. The New Improved Cere­
san is used at the rate of 3/2 ounce per bushel, while the old 
Ceresan was used at the rate of 2 ounces per bushel. This made
TABLE 4. RESULTS FROM APRIL SOWINGS OF FLAX SEED 
TREATED W ITH CERESAN (ETHYL MERCURY CHLORIDE) 
AND W ITH NEW IMPROVED CERESAN (ETHYL MERCURY 
PHOSPHATE), IOWA, 1932.
Variety
No. of 
repli­
cations
Bushels per acre 
increase from: Percentage increase
Ceresan
New Im­
proved 
Ceresan
Ceresan
New Im­
proved 
Ceresan
Bison 10 2.1 2.3 12.5 13.7
Bison 5 1.3 1.8 12.4 17.1
Bison 15 1.4 0.9 17.7 11.4
Redwing 8 4.3 3.3 34.1 26.2
Redwing 5 1.5 3.8 13.5 34.2
Redwing 14 -1.0 0.8 -9.4 7.5
Golden 5 4.5 4.0 145.2 129.0
Golden 5 1.0 1.8 12.8 23.1
Winona ,22 0.3 0.4 2.7 3.6
Average 1.7 2.1 16.8 24.0
9
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TABLE 5. ACRE YIELDS OF FLAX SOWN AT DIFFERENT DATES 
W ITH NON-TREATED AND CERESAN TREATED SEED 
AT AMES, IOWA, 1932.
Date sown
Bison Redwing
Not
treated
Ceresan
treated
Différ­
ence
Not
treated
Ceresan
treated
Differ­
ence
April 9 16.80 18.90 2.10 12.52 16.94 4.42
April 23 10.50 11.80 1.30 11.10 12.60 1.50
May 10 4.03 3.90 -.13 8.30 8.10 -.20
May 21 4.70 4.15 -.57 4.00 4.00 .00
June 6 — — — 2.93 3.70 .77
it possible to treat four times as many bushels for the same cost 
of material. The beneficial effects of the two materials are 
compared in table 4 with results indicating that the new and 
cheaper fungicide is more beneficial than the old.
The New Improved Ceresan, at the rate of 1/2 ounce to the 
bushel, can be applied with a barrel churn or a home-made seed 
treatment machine at a cost of material ranging from 1 to 2 
cents per acre.
RELATION OF SEED TREATMENT TO DATE OF SOWING
The data presented in table 5 show that seed treatment is 
most beneficial when flax is sown at the right time. Seed treat­
ment does not compensate for delay in sowing; in fact it is of 
no benefit when flax is yielding only a small fraction of a crop.
WHERE AND WHEN TO SOW FLAX
Flax is best suited to heavy soils. Suitable land is of first 
importance in determining whether or not flax will be profit­
able on any farm. Flax thrives best on a rather cool, heavy 
soil Such a soil will pack readily into a solid seedbed and 
generally gives much better germination and higher yields than 
the lighter, warmer soils. Sand, muck or peat soils not only 
produce a loose seedbed, causing a low germination, but they 
often have too high a surface temperature for flax.
Weeds are one of the outstanding causes for failure with 
flax. The same reasons that make flax a good nurse crop make 
it a poor competitor of weeds. Unless clean, heavy soil is avail­
able the grower takes too great a risk for profitable flax pro­
duction. The place of flax in the farm rotation is closely asso- 
ciatéd with weed control. Corn, being a cultivated crop, re­
duces the weed population of the land, aids in the preparation 
of a firm seedbed, and apparently reduces the danger of seed
10
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rotting before germination. The ideal place for flax in a rota­
tion is after corn that, in turn, has followed a legume. This 
brings together four important land factors, fertility, a firm 
seedbed, freedom from weeds, and a decrease in certain dis­
ease organisms (fig. 3).
Flax should be sown as early as a good seedbed can be pre- 
pared. There are two reasons why early sowing is important
Followed Followed Followed Followed
corn soybeans table Swiss
t*. „ . „ beets chard
fug. 3. Appearance of flax plants following corn (good), soybeans 
(intermediate), table beets (poor) and Swiss chard (poor), grown at 
Agronomy Farm, Ames, Iowa, 1933.
11
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to the crop. First, flax thrives best in cool soil, and early sow­
ing allows the plants to grow and bloom ahead of hot weather, 
and second, early sowing permits the crop to ripen before the 
large summer weeds have fully developed.
Investigation and experience in the leading flax states have 
led to the following recommendations relative to time of sow­
ing :
State Recommendations for time of sowing
Montana Immediately after small grain
North Dakota As early as wheat or immediately following 
South Dakota In April; each week delay causes a two bushel loss 
Minnesota Early '
Iowa April; as early as the season will permit a good seed bed
Kansas Early
The results from 3 years’ investigation of variety yields at 
the Iowa Station are reported in table 3. In these experiments 
delayed sowings have been very generally accompanied by a 
reduction in yield. These data demonstrate that, in general, 
the early April sowings have outyielded the late April sowings 
by several bushels and that all the sowings made later than 
April in 1931 and in 1932 resulted in what are usually consid­
ered failures. .
A majority of the experienced flax growers recognize the 
value -of early sowing. Gut of 198 Iowa growers who reported 
on time of sowing, 149 sowed as early as oats, or within 14 days 
after.. Even in the favorable flax season of 1930, for which 
these reports were made, there was a spread of 2 bushels in the 
yield between those who sowed as early, as oats and those who 
delayed more than 3 weeks.
VARIETIES OF FLAX TO GROW
Bison and Red Wing aie the two disease-resistant varieties 
well adapted to Iowa conditions. Bison is a North Dakota 
variety that has shown unusual resistance to wilt and rust. It 
is somewhat late in maturing and is recommended to Iowa grow­
ers only when sowing may be very early on land that is free
from weeds. • . .
Bed Wing is a Minnesota, variety which matures a week 
earlier than Bison and is often better adapted when sowings 
must be delayed and on land where summer weeds are a factor. 
It is not as wilt-resistant as Bison but is sufficiently resistant 
for the Iowa farmer who practices rotation of crops. Flax wilt 
has been discussed earlier and from a practical standpoint it is 
safe to say that only wilt-resistant varieties are now to be 
found in Iowa. The varieties reported in table 6 all come under 
this general heading but the acre yields indicate that all are 
not equally suited to Iowa conditions.
12
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TABLE 6. FLAX VARIETIES, DATE OF SOWING AND ACRE 
YIELDS OF SIX VARIETIES OF FLAX SOWN AT DIFFERENT 
DATES AT AMES AND AT KANAWHA, IOWA, 1930, 1931, AND
Date of 
sowing and 
location
Bison Redwing NDR114 Linota Buda Rio
Ames, 1930
Sown May 1 17.72 16.82 15.20 14.55 12.52 14.27May 14 7.92 12.90 9.22 8.10 5.45 7.12
Ames, 1931
Sown April 10 10.25 11.20 9.45 8.05 3.35 8.50April 30 4.90 10.00 5.20 5.80 1.30 5.45May 13 3.60 4.05 3.95 3.75 2.15 3.75June 2 5.25 3.35 4.35 4.30 3.65 4.10June 10 5.07 5.30 4.80 6.20 4.60 2.75
Kanawha, 1931
Sown April 16 12.62 9.65 9.30 8.10 7.10 7.80May 1 8.33 7.95 6.20 5.85 6.50 5.45
Ames, 1932
Sown April 9 17.85 14.73 .
April 18 10.03 14.40 9.48 5.88 8.57 14.25April 23 11.15 11.85
April 30 6.62 11.87 6.30 6 80 10.68 10.58. May 10 3.96 8.20
May 21 4.43 4 00
June 6 3.31 — _______
Kanawha, 1932
Sown April 14 8.53 10.45
April 22 8 60 9.80
1 1 1 1—
HOW TO SOW FLAX
A firm to hard seedbed improves the germination and stand 
of flax. Even a good flax stand competes poorly with weeds, 
but a poor stand offers so little resistance to weeds that failure 
almost invariably results. Improved stands and growth of flax, 
clover, and alfalfa are often observed where driveways have 
run through fields. It is doubtful if any Iowa farmer will ever 
prepare a seedbed which will be too firm for flax or the clover 
or alfalfa which may be seeded with it.
Flax seed should never be covered more than one inch deep. 
If the drill us used, care must be exercised to see that it is not 
set too deep. When broadcasting is practiced the seed is us­
ually covered with a harrow and then is preferably rolled. 
Uniform distribution to aid in weed control, and shallow sow-
13
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ing, to facilitate rapid germination and a satisfactory stand, 
are the essential factors. The difference in yield occasioned oy 
drilling or broadcasting is usually of minor importance 
(table 7).
HOW MUCH FLAX TO SOW
A rate of 3 pecks per acre, or slightly more, seems to fit Iowa 
conditions. The optimum rate for seeding flax depends upon 
climatic conditions. In Montana 1 to 1Y2 pecks, and in North 
Dakota 2 pecks, are recommended. In South Dakota, Minne­
sota, Iowa, and Kansas, 3 pecks or slightly more have given 
the best results. Of 186 farmers who reported on sowing rates 
used for the 1930 crop, 27 who sowed more than 3 pecks ob­
tained a higher average yield than 47 who sowed 2 pecks or 86 
who sowed just 3 pecks.
When large-seeded varieties like Bison are used, it may prove 
profitable to sow as much as 4' pecks per acre. Data from the 
1932 crop at the Iowa station would indicate that the heavier 
rate is especially valuable when the seed is broadcast.
WHEN TO HARVEST FLAX
When the bolls are ripe and the stems are yellow flax is ready 
to harvest. The seed is “ made”  before the stems assume the 
reddish brown color that comes at the last of thè ripening 
period. In seasons of wet weather or in late sown fields the 
plants may continue to bloom indefinitely. Under these con­
ditions the operator must use his own judgment as to when the 
largest amount of ripe seed may be obtained and cut the crop 
at that time regardless of the ripeness of the stems. 8 This time 
will occur more often in the early part of the ripening period 
than later. •
TABLE 7 ACRE YIELDS OF FLAX SOWN W ITH A DRILL AND
BROADCAST.
Method of sowing
Number
reporting
Acre
yield
199 Iowa farmers reporting on 1930 crop 
Drilled 57 I  I  • 13.4
Broadcast 142 13.6
Iowa Agr. Exp. Station (1932 crop) 
Drilled 6 trials 11.3
Broadcast 6 trials 10.5
14
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TABLE 8. ACRE YIELDS OF BISON FLAX SOWN AT RATES OF 
2, 3 and 4 PECKS PER ACRE WITH A  DRILL AND 
BROADCAST A T  AMES, IOWA, 1932
Drilled
Broadcast
Average
Sowing rates
2 pecks 3 pecks | 4 pecks Average
10.7 11.4 12.0 11.3
8.9 10.5 12.1 10-5
9.8 10.9 12.0 —
WHERE TO SELL FLAX
Iowa flax growers are fortunate in that a market is right at 
hand. A flax seed crushing mill, Spencer Kellogg, Inc., is 
located at Des Moines, thus, to some extent saving on transpor­
tation costs. Flax mills are also located at Fredonia, Kan., Chi­
cago, 111.; and Minneapolis, Minn.
15
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